Generally Physiological
This month's installment of Generally Physiological explores the identification of an oocyte cell surface receptor required for fertilization, the role of calcium stores in large dense core vesicles in neuropeptide secretion, and the conversion of a chan nelrhodopsin to a light-activated chloride channel.
Making a molecular match
The ability of a sperm and an egg to fuse to form the diploid zygote depends on their recognizing each other, which in turn depends on interactions between cell surface receptors. The sperm protein Izumo1, which translocates to the plasma membrane during the process whereby sperm become competent to fertilize eggs, is required for sperm-egg fusion; its binding partner on the egg surface, however, has remained unclear (see Wassarman, 2014) . Using an iterative expression cloning approach, Bianchi et al. (2014) type 2 RyRs localized to LDCVs in neurohypophysial slices. LDCVs bear a nonspecific cation channel with biophysical properties resembling those of RyRs, and pharmacological analysis revealed that these channels respond appropriately to an RyR agonist (ryanodine) and antagonist (ruthenium red). Intriguingly, calcium-evoked release of vasopressin from permeabilized neurohypophysial terminals was potentiated by ryanodine at agonist concentrations and inhibited by ruthenium red or higher (antagonist) concentrations of ryanodine. The authors thus propose that calcium released from ryanodine-sensitive stores in LDCVs may act to modulate neuropeptide secretion from neurohypophysial terminals.
Creating a chloride channel
Heterologous expression of the channelrhodopsins (ChRs), a group of light-gated cation channels derived from algae, enables the precise activation of specific populations of neurons by light. Although light-driven chloride and proton pumps have also been identified, and used to hyperpolarize cells, these microbial opsins, which pump only a single ion per photon and do not decrease the input resistance, are relatively inefficient for inhibiting neuronal activity (see Hayashi, 2014 eadler@rockefeller.edu
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